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(54) STRUCTURE OF RESONATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen a size of a filter 
structure required for a multi-system mobile 
communication means, by forcing at least either one of a 
first or second conductors to transmit a control voltage 
into contact with a piezo-electric layer, and by making 
them perform a switching function in response to a 
control voltage. 

SOLUTION: A bridge structure of a switch is formed by 
a layer 100 of a piezo-electric material, a first conductor 
1 1 0 and a second conductor 1 20 to apply a DC control 
voltage and supply a RF signal to the piezo-electric 
layer 100, a contact conductor 112, an acoustic mirror 
structure 1 50a, 1 50b to insulate these BAW structures 
from a base 200, and the base 200. If a high voltage is 
applied between the second conductor 120 on the top 
part and the first conductor 1 10 on the bottom part, 
electrostatic force generated bends the piezo-electric 
layer 1 00. If the piezo-electric layer 1 00 is bent, the 
contact conductor 1 12 is brought into contact with the 

first conductor 1 1 0 on the bottom part, and it can be used for a resonator. This resonator and 
the switch structure are advantageously used at a frequency of not less than 400 MHz. 
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;l/^-(iigii{±{@SiJ(DSffi#ttiS (SAW) y-f;V^- 

[0 0 0 4] Sffi^ttK (s AW) «tiS{±. ii^, m 
s A w«ssg{i> a^. &mm 1 0 0 2ofl5m«i 1 

22. 1 2 4 f;^#A.T'V^-5o ■7-i';l/^'-^coffl/!?£0±t 

sg5«ji*^s Aw«igg§T'<^e,n^o sAw«tggg{i, -9- 

LOO 0 5] 'b'-Y ^(Si)X{4 ;<f'J -J- Aat^(GaAs)'>x - 

till" 3 ^^(Dmit ("Acoustic Bulk Wave Compos i 
20 te Resonators". Applied Physics Letters, Vol. 38, 
No. 3. pp. 125-127. Feb. 1. 1981. by K.M. Lakinand 

J. S. WangXcfcV^T. Y^m(S\)(Dmi^m(D±lCX/< 

•y ^ u :yy-^tircmt?&M^(.ino)<Dmm&mm^'^tsm 

ap Type Piezoelectric Composite Thin Film Resonato 
r". 15 Proc. 39th Annual Symp. Freq. Control, pp. 
361-366. 1985. by Hiroaki Satoh. Yasuo Ebata. Hito 

shi Suzuki, and Choji Narahara) tCfcl-'T^ t^U-yi' 

[0 0 0 6] E2«i. T^'J-yv^^jg^^-rS/Vl/^^te 

ttJSilcD I P^^LTl/^So CCOm^MA. Sffi2 0 OIC 

tc. ^tDM±£oisgp«® 1 1 0 E.mm 1 0 0 i:. m 

gpmiS 1 2 0 i::Sr#^T'V■'5o «a^^x-yg=-^/^f(cj; 
7^2 1 0AMtP>tlTt/^5o CO^^^-v-yT'ti^WZ'f'Vl^ 

40 [0 0 0 7] '^)\''>=^'mm.mt. gp^j-wca, ^£d« 
t/^^i/^o ttnift. BAW±tstia. s Aw±ttgg5i:ti: 
[0 0 0 8] z'>ammmmi.m&m^^n'D-oii>^. " 

5=->'^'"<Ofi^JI5*ffl l,>TRlf ao^jg^rft 5 C i: J: o T^r 
50 X-< y^a^mi&^mmLXl^^o S^'aaSxY-y^ 
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0^ 9 S^cOli:*: ("Ferroelectric Thin Films 
in Microelectromechanical Systems Applications". 
MRS Bulletin. July 1996, pp. 59-65. by D. L Polfa 
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[0 0 17] j1^<7)B AWitti§§ti:^CD3 00S*xU 
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[0 0 1 9] »^L<ti. mffi®^ff^iS'rS/cA6tC'Kt) 

tiswm. ;^^^^#'Y>'e-^^>x^^-rsm{E 

#«5f^TfeSo mti. 0lJx.tf. ^V^^Xt^:/ (W). T 
(AO . m (Cu) . ^Ur7=> (Mo) . -^y 
i^? (Ni) . (Ti) . (Nb) . IS (Ag) . 

^ (Au) . Rzf^>^;\y (Ta) ^Ecomm^^mxmfS. 

[0 0 2 0] ^#W*6^t{iC«J;^(fTlB<?D¥?iT\ in-^ : 
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^0 [00 21] yr-l'r4-^-;l/RC/>^U >y g 
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[0 0 2 2] ^J^tfX^y^^tf^y ^^Sig:&ffll^T:rU^yv^ 
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^y^e^y hHliiT'fi:. x^y^tf^y h 2 1 Oii. ^*<^ 
[0 0 2 3] 06 >^U ^y v^^i^t^i^^ftlic?)^!^:^^^ 

^ I 3 5f)mwic^m^nT^^^--y^^^n^. e a 

W«iic05iDOg|5^(igP»6q(cll»^ 1 3 5(0±lcmm 
;^n>'^^-xy^*^n^o B AWSji(O5^0iOgp^;0^^ 
«Lfcf^. m^m 1 3 5^a:«y^>^*lc<fc0^£;?n 

me(>tmm2 oo. i 3 o. iggp^^gi 1 0. 
s.mm 100. ;^a'iia5s@ 1 2 0 ^>^lti.^^o 

[00 2 4] «!J4Mti»^ L < ei^JSXCi^l^ U v-:grtt 

3f^^LTffli^Tiiii^n^o m^i£. m (cu) 

i« 0 naigtc iK^ ;S C ^OT ^ ^ i: -9 ^ 4^ U V— T^fe 

h V (polyetheretherketone) . #U 

^:7a:r:U>'-s>yif X^^*V"—;l/) (poly (para phen 
yfene benzobismidazole) ) ^ tH'J O^^y x.^ly>^ 
WtrX:t4^'9-^/— /I/) (poly (para phenyfene benzob 
isoxazole) ) . .1?U O^^y jL-U>^yV\£X^^ 

;W (poly (para phenylene benzob ismidazo I 
e) ) . (/^^yxnl>>-<>yifX^Ty"~;l/) 
(poly (para phenylene benzob isthiazo I e) ) . jJ^U^ 

ai-;b, /^UU>-n. /^Ub>-f. J^ti^^V^i/^ 

[0 0 2 5] m^mi±. mit^^ (zno) ^^^f. ts^s 

[00 2 6] :/r^r4-s-;l/«itT-fi. BA 
milt. B AW±tJi^C>yr-r7v-^-;l/^iii;^^L 

rv-^o 07ti. ajS2 0 0. MS 1 3 0. m^mmi 
1 0. ffi^iii 0 0. Rxfm^mmi 2 o^^lti^ 

S«^^*^K®t'^:/r-r7>t-^-;l/2 i ij^^'x^y^ 

[0 0 2 7] B A\Ni^mm^m^t>-^mm^^mcoyjm 
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[0 0 2 8] ^"^{ifgPXil^tt^fg^S^Vtf- 

^>x t u v-«?4"eig^^nr fi, 

^>:^< 3 5 0**C<OSStCijiit^;57l^t;"^ 

20 U-r^K. i/^^a-f-V (cyclotene) . j^^-^—X^OW 
^-r^-^-XtDW^^Xti^^OffiOiS^i&W^S^T'lgjSc 

[0 0 2 9] ^8(i:^#^^-migcO±tC^^B AWtt 
tgf§tOi5IJ;&^LTt^^o ^Sti. »«2 0 0, ^gp^ffi 

110. JEOT 10 0. ms-wsmM 1 2 o^^lti^ 

^m^'^—mMX 5 0J±. c:<D{?ljTii:3-^<?3;i 1 5 
0 a. 15 0 b;6^^jx!coTV^^o -^■'D'^ "^^O 2M 1 5 0 

z.\t'm\(Dunt^^^^^ cn6 2HrBiio^3coii 1 5 

0 b{ill2t7)«3f^:6^e^^o lg lRt;m2 0«m. m 

commit. ^^m(ommmmmicmt^'or\.^r^i^\ * 
[0 0 3 0] ^gti. ^mEcom^irjimmmmTi^'j c 

^:OT'^§SijOB AWjtgggiiig^r^LTl/^^o ^9 

it. 2 of?)j[±iiii 1 0 0 ^m^^m^m^^mmmm^ 
40 ^UTi^^So jsgprnm 1 o&r;isgpa® 1 2 otcftox. 

T. «^Sfe«)tii WalSffi 1 1 5^it:>M^L. ctiti 

^''-^^ KS&tcg^i^^nTi^^o m9it. ntc. Mill 

3 0> SS2 0 0. &r>\ i^^ig^SS;^)>'B*6Jt-r^x 
^y^tf »y h 2 1 O^^LTl/^^o 

[0 0 3 I] Si oti. :^y^mtr^'ox\^^^:^mm 

*y i/*igs^jgfiK-r 100^. DC fflaum 
50 rcib(om 1 1 1 oRumzmw i zot. mmma^ 
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112^. m^2Q0t. BAW^jgl 0 0. 12 0. 

112. 11 o^m^2 0 0 fi^bf&mf^rcisb(DBm^ 

15 0a. 150b t^^A^Th^^o M 1 0 

^^ic-f^i^m&f^m^mi^ 1 2 0 tm^mi*^ i \ ot(D 

m^m 1 1 Jcs^^nTi/^s^dtcfttf^o mmm 1 0 0 

j^'^cotitcto^;^^. ^1 lic^^-^nri^^^vicmm 
^i*: 1 1 2 A^isgpmis 1 1 0 tmm^^o mmmi^ 1 1 

2fi^mS!^mmi 1 0^««LTt^^^^. 
[0 0 3 2] ^1 ORQ'l Hi. Cc7)B^a«45^. 

[0 0 3 3] 1 2(i. ^^m(ow\<Dmmmmmm^ 

iglOO. 110. 112. 1 2 Ofi. ^^^^-^ig 
150 a. 1 5 0 bCOf^^OtcM/l 1 3 0{Cj:OffM^ 
nri^^^-^U ^y>^>lgigtCcfcoTStg2 0 07b^e^#6^tC 

100. 110. 112. 120 (i. ^10 '^ry 
1 KommmMtmrnicim-r^o^x. mmia-D^^xco 

CO 0 3 4] ^1 sit^mmmcom^i^^mmm^^ 

LT^O. COHmiltTtiJEmmia 1 0. 1 iRZf 
I 2ic^.t£tixi^^:fVyiym^<oi^t>K>ifC:^y^u^^ 

;^t/x^'v^^liig(i^ 1 3XH±^y:imxm^^^tix^^ 

So 3i£»tC^t^aiS/)^lIg|5«f*: 1 2 0^iSgP^i*:l 1 0 

tcDmicmna-^n^t. ^(o^^^tLx^i^rcmmtjit 
mmm^mf. mmmi^i 1 2^m^mmi lo tmm 
^^^o mmmi^i i 2f)'^ms^mmi i o<tii«LTi^ 
s^#. mmmimmmti.xim-r^ctt'^x^^o 
mi si^t. nmmRif:^-c-y^mj^i 0 0. iio. i 
12. \ 2o^m^2oofi^^=^mmcmm-r^^m^i^ 

^«jei5 0a. 1 5 0 b^Mtc^LTt/^§o 

[0 0 3 5] ^ 1 4 {i:*^0^O8iJ(7)^?iJ:&||)5Sl^.^l^^ 
LT*5 0 . CC Xi,tE.mm 1 0 0 \:JLn<Dmff^mf^'^^<i: o 
tC:&oTl^So JE^^li^^Sl 3 0t3D±{ClS^^n. 

X^y^mmi^mi 4T'ti::t>^miT^^$nTl>So 

^^icm\^^m&i)m^mi^ 1 2 0 tm^m» i 1 0 to 
1 3o:^fttf. mmmwx 1 2;&^gi5miii 1 otmm 

^-ti-So g^tt^if*! 1 2fi^^^mmi 1 Otg^SibTl- 
^13{i. nmmRU7.^-^^mmi 0 0. 110.1 

12. I 2o^mw,2oofi^^^mmcmm^^Bmi& 
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^ISjglSOa. 1 5 0 b^MtC^LTi^^^o !^ 1 4 

ti. 1 0 2 ii^^tM 1 3 0 tm^]^comx$>^ 
ct^TTsLxi^^o Lf)^L. ^mmmcD^mmmx 
lis ^nm& 1 0 2 1 3 0 titm-(Dm<D-'&^ 

[00 3 61014 iCTjk^tlXiy^^O^tiUX^-'^m^^^ 
2{i:^*$HftB^Jg^L. cnci:ffim/l 1 0 O^Sr^A 

So ^(ommmmxii. mmmimmmi^ i 1 2 tm^ 
w mmm 1 2 0 t(orsicif&m^n^(^fnir£^ib^^\ 
CO 0 3 7] :^^m(Dm^mmmmxit. m^^mm<D 

"tcom^mmmmt. m^f^mdic^-^nxi,^^ 

mx^^o mi 5ti. ^(Dmf^^mmM(Dm^7fkLxi^ 

So mi 5<Dmmmmirt. ms^nmi 2ot. 

-m^ 1 5 0 a. 15 0 b(o±com^mm 1 1 0 i:^f# 

of±Mm \ 0 O^^/vXl^^o Ml 5 It. t/^^U/^— 
^Ifi* 1 4 5 tX^-y^ • ;^>^L''/^— l 4 0 t^^t? 

\^^ms.tmmmi^ 1 2 2 t/ggnm® i 1 0 tcomitmiiu 
^nsi:. ^(o^^mtLx^crcmmMt±f>^u/^- 
1 4 0 ^Hft mmmii^ 1 2 2 ^nspmn 1 2 0 1 
mm-^^^o mmmi^ 1 2 2 ^o^jigpn^^s 1 2 0 ^m^l 
Ti^si:^. mm^itf^m^tLxim^^ctti'^x^ 

So 

[0 0 3 8] *^0^cOSiJiOWf»J^5:IISSfilttT'ii. X>r*y 

JO fe^-rscii^b^T-^So "tcomrjimmmmxit. m^o^ 

?)nT{i:i/^3S:i/^h^. B A WxUpO' htig^^cagfe^ 
S<lt;O^T*^S. gn-^:t>*^,«^l^oTl/^So mjE^^x 
-r^y^ • xbp^^htcBljfm^^nTXY-y^ • ;^>'^W^ 
- T 75" ft o T B A W X U ;^ > h L T I ^ S t 

ti:B AWxU^VhcoJggj^MS^ 
■it. ^l/^t±'>^<t*>B AWxU^>h(OJttii^iSS^ 

^0 B Awxu^^h^^^fStgm^Hn^^^-y^miic-rso ^ 

<0<i;5:||fiE®li-efi:. IMSPm® 1 2 0(i:. BAWxU^ 

—i^B >mxmt>n^(r)ti'^^^L\^\ ^tcomcDf^jcmi^ 
Tti. c(Dm^smmmM(rim^iimi 5tc^^nTi^s 

Co 0 3 9] ^1 5(0m^Mt. XY^y^^ • xU^>h 1 
4 0. 1 4 5^^-rSfi^Jx.tf0 1 5tC^^nTl/^Scfc^ 
^«fiS1SigcD 1 0iJJCji^;&(/\ X^*y^-xU;'<>h 
;&:g'-rS*%0^(Oft!iO|im^^tCffiiDS$i^D B A WttiS 
50 g§«:fflo^Sci:/)^-e$So <5»J;^{S. BAWttMigti:. iJc 
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CO 0 4 0] ^ 1 6 it^m^m^mrc^mmmm^7r^\.x 

mSiiv B^S^^— 1 5 0 a. 1 5 0 b^i:^Sr'§-A.T*l/^ 
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ffi^^l£gP«<Sl 1 0^J^fig-r^g|55i*(i:. ISg|5«ffi^l 
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[0 0 4 7] :$^mno:>^mmj^zfx^-y^m'M^^'D 

^CtiJi^X^^o *fg0^^OX^^y^{^^:7^;l/^--/^ 
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y^^v^-(DXt3:r>—hcox^y^it. mmo^y^ 

m^mmic-r^fcisbic^ ©js^m^x-r^y^ • 
-^^^mmi oicmi]Q'r^rcib(DDcm^'^-c:yitmi 

CO 0 5 1 ] /^;b^^ffi^jfc®fl**ijffl'r^ ^'^/i'^- 
It. 2 OUi±cOitS§§«:#ircl tti^&^o 0 19a. 1 
9 b. RZf I 9 c ti. my3(Dy^;V^— • 4^- hlCX^ 

(OX^^m^(Oy ^ fV^—m^^^LTi^^^o 019 a 

imm^ I'oram'^m^^K^^^m^y ^ )\y 
^u>yi#tt:6^f#?>n^o 01 9bti. m^m^^'^)\y^ 

x^^y5^$s^«3gi 0 hxm^^nfcy ^ )\^9-mm^ 
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01 9cf±. ^mmmmi'iF\^if(Dy ^ jv^-m 

m^TjkLXl^^o C(Dm7^it. t(Dm<D}^.Xitm I 9 b 

Dtc. ^m::i>v'>^-3 0 Stimt>nri^^o 019 
a. 1 9 b> RiC/l 9 c(Dmmit. &m£. 0 1 7&tf 
I Stc^^nri^^cfc-^JfeX-f ^y^f^^>^-<;b^— -/^ 

x-Y^y^ • •7><;i/^5?-sg'&<gig 1 oicmwm&^mwr 

10 ^fcisbcODCm^^^ytttm l 9 a> l 9 b. RZJf 1 9 

ciat^^nT\^^^\^\ 

[00 5 2] 020 it^m^mmmm^mmmm^^^ 

LTV^^o 02O(i:. Si<m^nTl^^::ill\:fy^ym(D 

^y^c0-9^O lOTillR^^C^JCcfcoT. Sfi^^n 
x-Y ^y ^<7)i«^^SiJffli-r >{i0 2 0 icitmt^ 

nx\.^^i\ ^mmnm^Rzfys-c -y^mmit. m<D 
^<^oigs§g«ig(cMffl^nf#^^co-efeD. 02oti 
m^^mti.x7sk'$nx\^^:i»icj^^^i\ znvif^y^ 
m^itmnmicm^'^nx\^^^(ox\ m2 0(D^mmco 
mmiSLtymmic^^^x. <iiLxitcni:i±mi.<itmm 

>(i:02 OlClt^^nXl^^l\ 

30 [0 0 5 3 ] 0 2 nc. ^mM(Dm(Dmi\^mmmmo) 
^mmm^^(Dy'txy^mt)'^^'^nx\^^^o cco^idii 
mm^(o^mmt. ^m^ntcm^^y^iv^vy^^^'r 
^ fc ^(Dm 1 ^fi^Hx ^ y =^i^ ^y^iv^—'/^y^ 

3 0 2 a ^m-^nrcm^^mmt^rci^co^mmm 

mm^eost. ^m-^nrcmn^^icy^^i^vy^^ 
■t^rcisb<Dm2^m^mys^-j^i^ty^;vi^- • /^>' 

^ 3 0 2 b §{i^tl/c{fi^^-<-X/^> FiC^^^ 

^/c46<o^4-'9--6 1 Oh. m^^mmLy'u-^^ > 

40 ^/ci6^O§tgi§P^0HiXtf— :^r-6 5 0 h^^^Tl/> 

mmmt. ^-r^n>-^>6 5 6 h. iins^n^s^ 

o^mnyu ^y ^ e 3 5 h. ^i^M?ajiifi^sstfi^^ft^/c 
a6co^ii^6 1 5h. ^iJM®SMx^«y^frf^:7>r;i/ 

• /^v^ 3 0 2 d h. mm^mmi^m^Q oQh.w, 
2mmmmy^^y^nty^iv^- • /^>^3 0 2ct 

0 I h. ^®>^p^y ^6 2ot. mmyu^^e 4 0 

h. -r^-rXyi^-Ye 5 2 h. ^-4^-F6 5 4 h^^A. 
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X-f'*y^{^l?:7>r;bi5f— • /^>^3 0 2 a. 30 2 

b. 3 0 2 c. J^tf 3 0 2 d (i. P^tf . 5^Bj3HI¥IS 

§o X-r^y^{^^>^^;l/^"- • /^^^S 0 2 a. 30 2 
b> 3 0 2 c. >5^t>*3 0 2 d^Ofca6^c>^til(7)1iJS;^ffiffif 
>^ 3 0 2 a . 3 0 2 bti. §fl^B:6^^m^is?;b^ 

c . 3 0 2 d irMmmmc^Kfpmcommmmncomi 

^6 2 0fix Px.(f^2 0(C^^nTl/^^<fc'9^X-l'*y 

{i^n ^ 6 2 0 Ci. Mtc. %fi(H]^OttS;b>b>e.M^L 
< ^i^y ^ X^I^*^^ /ci60X-r ^y ^i^j-^ ^ 

S/XT-AcD?l?^rtSlfe^tcWf'Jte'l^^ci:;^^-e^^o M 

[0 0 5 5] ^mm'hmM^m^mMmmx^t. 

>^-i/^ Lo^^sss^. :7 u ^y ^y -fmmm^^ 
mcmix^&o. ^o^i^&sigfi:. i^«^n/cftti^R 

X-r ^y^«3gOft&tcftfi<7)n>.i^— h feiRg-T^ c 

[0 0 5 6] ^mmnmmRU7.^y^m}^^^. ^4 

0 OMR zl:jL±(Dm^t^WLX\ EP^ B A Wttlitg:6^jg-rS 

[0 0 5 7] ^mmnm^;^^ y^i^^rn'M^mm-t 
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^^(DX^i^. ^<S^^*-OSii§yn-trXT 
B^fi. lfmtC/jNSlT*}t$i^5:X^^y^<t#ttSigR 
c <L: X7^Aig?iftilS^@«rSf^-r S 5 

[0 0 5 8] i:i±<Dmm^mm'tn(.s. m^(DmTE^^ 
[0 2] v^^mm(o/'^?v^^i^nm§&^^.Lx\.^^o 

[03] fie*S?fl0^^n«iMX-Y^y^<gi§:&^LTV^ 

[0 4 ] rv -J i^mm^^-r^^^jx^^wt^^mmconim 
[^5] mA(Dm^<DW-^mx'^^o 

26 [0 6 ] 7^ U ^y v'^^giS^^-r ^ ft!lco>' ^?SJtSt§1# 
[0 7] '^>^T>i-^-;Hi3g:^wr^/^;l/^^^S^^±lig§ 
[08] ^#^^~-1gji(CJ:*:)S«7()^^*6^^nTl.^:5 
[09] «^M^4g3g^^-r^/^/l/^gJ6«fiti^^L 

[0 10] ^mmmmr^mimM(07.^ -j^imm^^ 

[011] :^Vt*cStC;5:oTl/^^0 1 O^OSsg^^^LT 

[012] i^mmmnrjimmmM(om<D7.^ -^^^Wl 
m^&^m^^7i<i.xh^^o 

[0 13] *?g0^cOWfiJ?5:^ffiM1«OX-r ^y^it^tl^g 
[014] *?|0fl<O^fy=5:^mi1tOX-r^y^ttSgg*g 

[015] if^mioymmr^mmmm(07s'^ -j^f-tmm^ 

^ > h X 1^ h T ^5 o 
[016] ^^>^;l/ • X^^y^^ltai^^f 

[0 17] if^mmnmmimT.^ y^m^^^m-t^ 

[018] *:%W(0ttffiSRt>'X^*y^;^5i;&<^ffl'r^ 

5(> [0 19 a] if^mmm^o^mmr^nmmmxmibn^ 
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ciai 9 b] ^nmo:>m^(Dm\irj:mmmmT*m^ti^ 
[0 1 9 c] ^^m<om^(Dmm^mmmmr^m^ti^ 

[02 1] *fg0^Oj^iftilfi?Stc4ott;5X-r^y^f*^ 
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